Echocardiography
Transthoracic and transesophageal echocardiography was performed using a commercially available Toshiba SSH-160 echocardiograph. In all patients, the transesophageal study was performed immediately after the transthoracic study. Transthoracic echocardiograms were obtained with a 2.25-MHz transducer. Several transducer positions were used to record the pacemaker leads and the tricuspid leaflets: right ventricular inflow view, parasternal short-axis view, apical four-chamber view, and subxiphoid four-chamber view. Transesophageal echocardiograms were performed with a 5-MHz transducer mounted on a flexible monoplane probe. Before transesophageal echocardiography, all patients fasted for more than 4 hours. After administration of 1 to 2 mg diazepam IV and 25 to 50 mg meperidine IV and topical anesthetization of the posterior pharynx with lidocaine (10% xylocaine spray), the esophageal probe was introduced into the esophagus. The pacemaker leads and tricuspid valve leaflets were imaged from the four-chamber projection, frontal long-axis view of the coronary sinus, and gastric short-axis view. The echocardiographic diagnosis of vegetation was made only when two experienced observers agreed on the presence of a mass attached to the pacemaker leads that had different echogenicity from that of the leads.
Results

Echocardiography
Two patients had pacemaker lead vegetations that were detected with both transthoracic and transesophageal echocardiography. Four patients had pacemaker lead vegetations that were visualized only by transesophageal echocardiography and were not imaged by transthoracic echocardiography. One patient with an infected mitral prosthesis had pacemaker and tricuspid leaflet vegetations that were detected with transesophageal echocardiography and were not detected with transthoracic echocardiography. All pacemaker lead vegetations were located within the right atrium. The two vegetations detected by transthoracic studies were visualized from subxifoid and right parasternal views. Transesophageal echocardiography demonstrated a lead vegetation in 5 patients with a negative transthoracic examination (Fig 1A and 1B) . Two of these 5 patients had a deficient precordial acoustic window. The vegetation was localized in the joining of the superior vena cava with the right atrium in the remaining 3 patients (Figs 2 and 3) . In 3 of these 5 patients with a negative transthoracic examination, there were many artifacts created by the leads that could interfere with detection of the vegetative mass through the precordial approach.
Vegetation size was measured in all transesophageal echocardiograms with this finding, and mean diameter was 18±5 mm. All vegetative masses were highly mobile.
All 7 patients with echocardiographic vegetations underwent antibiotic therapy. Rigorous susceptibility testing was a requirement for appropriate antibiotic selection. Surgical intervention was necessary in 6 of these 7 patients because of persistent bacteremia despite adequate antibiotic treatment. The seventh patient with a vegetation lead on the echocardiogram received only medical treatment, did well on follow-up, and did not require surgery. Six months later, he remains asymptomatic, and a new transesophageal echocardiogram did not visualize the vegetative mass.
Surgical findings were pacemaker lead vegetations in 5 patients and pacemaker and tricuspid leaflet vegetations in 1 patient.
Three of the 10 patients did not have vegetations on either transthoracic or transesophageal echocardiography. In 2 of the 10 patients, an alternate diagnosis was made, and the third patient was treated for endocarditis without a definitive diagnosis and despite negative follow-up transesophageal studies.
Clinical Data
The clinical characteristics of the study group are listed in the 
Discussion
Echocardiography
The improved resolution of transesophageal echocardiography results in greater sensitivity than transthoracic echocardiography for the diagnosis of leftsided infective endocarditis.'-3 A previous study suggests that transesophageal echocardiography is not superior to transthoracic echocardiography in the detection of right-sided valvular vegetations. 4 In that study, the authors studied only intravenous drug abusers; therefore, their conclusions cannot be applied to other groups with right-heart endocarditis. We have found only a case report that examined the usefulness of transesophageal echocardiography in infected transvenous permanent pacemakers.5 The present study is the first that specifically compares the values of transthoracic and transesophageal echocardiography in assessing patients with intravascular infected pacemakers. 
